Introduction
Essential oils are composed by secondary metabolites produced in various parts of aromatic plants [1] . Currently, approximately 3,000 essential oils are known, about 300 of which are commercially available [2] . They are colorless compounds that get a dark color over time owing to oxidation. They are a mixture of saturated and unsaturated hydrocarbons, alcohol, aldehydes, esters, ethers, ketones, oxides phenols and terpenes, producing characteristic odors [3, 4] . In pharmaceutical industry, the essential oils have been used because of its anticancer, antinociceptive, antiphlogistic, antiviral, antibacterial and antioxidant properties [5] . And they also have
Materials and Methods

Plant Material
Ocimum basilicum var. album (L.) Benth Collected plant materials were dried in the shade, then separated from the stem of the plant.
Essential Oil Extraction Preparation
The aerial parts of the air-dried plants of basil (Ocimum basilicum var. album (L.) Benth), lavender (Lavandula angustifolia subsp. angustifolia), and Melissa (Melissa officinalis) were submitted for 4 h modified Clevenger collector apparatus. Obtained essential oil was dried over anhydrous sodium sulfate (Na 2 SO 4 ) and stored at -4 °C until tested and analyzed [9] . Qualitative and quantitative analyses of the oils were performed using GC/MS.
Test Organisms
A total of five organisms were tested on the antimicrobial activity. Namely Staphylococcus aureus (ATCC 6338) Gram positive, Escherichia coli (ATCC 10536) and Pseudomonas aeruginosa (ATCC 15442) are Gram negative, Aspergillus nigeris fungus, Candida albicans is a yeast.
Determination of Antimicrobial Activity of Essential Oil
The antimicrobial activity was tested out by disc diffusion method. Discs with 6 mm in diameter of Whatman No. 1 filter paper were used. Briefly, 100 µL suspension of individual test microorganism was spread homogenously on each plate of mannitol salt agar media. Each disc was soaked with 100 µL of pure essential oil and placed on the microbial lawn.
Positive control experiments were carried out under similar condition by using ofloxacine for antibacterial activity and nystatin for antifungal activity. Negative control experiments were carried out by using sterile and the inhibition zones were checked [19] .
GC-MS Analysis
The analysis of the essential oil was performed using a Thermo Finnigan Trace GC/TraceDSQ/A1300 equipped with an SGE-BPX5 MS capillary column (30 m × 0.25 mm id, 0.25 µm). For GC/MS detection an electron ionisation system with an ionisaton energy of 70 eV was used. Helium was the carrier gas at a flow rate of 1 mL·min . Diluted samples (1:100 v/v in methylene chloride) of 1.0 µL were injected manually in splitless mode. The components were identified by comparison of their relative retention times and mass spectra with those of standards, Wiley 7N library data of the GC/MS system and literature data [19] . The results were also confirmed by comparison of the elution order of the compounds with their relative retention indices on non-polar phases reported in the literature [19] .
Results
Antimicrobial Activity of Essential Oil
The essential oil exhibited antimicrobial activity against Gram negative, Gram positive, fungus and yeast. Discs (6 mm) containing 100 µL essential oil were subjected to five microbial strains individually. Among the tested microbial strains, strong inhibition effect was found against all of them.
Chemical Composition of Essential oil of Ocimum basilicum var. album (L.) Benth
The GC-MS analysis of the Ocimum basilicum var. album (L.) Benth were major compounds ( Table 2) .
Chemical Composition of Essential Oil of Lavandula angustifolia subsp. angustifolia
The GC-MS analysis of the Lavandula angustifolia L. essential oil led to identification of 48 different compounds. The total compounds percentage was 100%.
1,6-octadien-3-ol,3,7-dimethyl (42.07%), linalyl acetate (18.26%), camphor (5.89%), alpha-terpineol (4.83%), geranyl acetate (2.56%) were major compounds (Table 3 ). [21] . In another study, the chemical compositions of essential oils of the two types of basil grown in Turkey were examined. Essential oils of over-ground parts of plants were obtained and their components were determined by GC-MS.
Discussion
Korucu [22] found that the highest amounts of essential oil components in fresh basil samples were linalol (16.67%-25.58%) and eugenol (7.31%-12.64%) while [23] found that ladenein was between 11.79%-30.07%, pilosin was between 1.99%-7.24%, genkwan was between 2.38%-5.16%, salvigen was between 2.29%-4.32%, cirsiliol was between 1.42%-26.01%, and apigenin was between 4.5%-5.35%. In one study, they found that the essential oil ratio of the basil flower varies between 0.13% and 1.23%, while essential oil content of its leaf varies between 0.18% and 1.70%. The main components of essential oil were methyl chavicol and eugenol [24] .
In our study, we found that S. aureus, E. coli, P. aeruginosa, A. nigerand, C. Albicans are inhibited by the essential oils of O. basilicum L. This can be explained by the fact that the oil acts on the bacterial membrane.
Monoterpenes or sesquiterpene hydrocarbons and their oxygenated derivatives exhibit a potential antimicrobial activity [25] . Ref. [10] showed that compounds of O. basilicum essential oil such as linalool, 1,8-cineol, eugenol, methyl cinnamate and α-cubebene were among the main components present. The antimicrobial activity of an essential oil is attributed mainly to its major compounds. However, the synergistic and antagonistic effect of one compound in minor percentage in the mixture has to be considered. Some researchers reported that there is a relationship between the chemical structures of the most abundant compounds in the essential oils and the antimicrobial or antifungal activities [26] . Table 2 lists the chemical composition of the essential oils of Melissa officinalis. The major compound of Melissa officinalis oil is d-limonene (26.00%), following by citral (14.93%), neral (13.60%), caryophyllene oxide (11.45%), and benzene,1-(1,5-dimethyl-4-hexenyl)-4-methyl (6.97%). However, we found very low levels of 6-methyl-5-hepten-2one, geranyl acetate, 1H-Cycloprop[e]azulen-7-ol,decahydro-1,1,7-trimethy l-4-methylene: 2.22%, 2.37% and 1.94%, respectively.
In the research of Ref. [27] , (E)-citral (37.2%), neral (23.9%) and citronella (20.3%) have the highest percentages (81.4%) among the 14 components identified. M. officinalis L. has a strong lemon odour, which may be due in large part to (E)-citral. (E)-citral is not optically active and is a principal component of lemon grass oil. This compound has been utilized in perfumes, as a flavouring agent, and as an intermediate for other fragrances and vitamin A synthesis. The pure form of neral is a colourless liquid and has a rose-neroli odour.
This compound is utilized for perfumery and flavouring. Citronellal has both d-and l-isomers [27] . Biological and aromatic effects of the main and minor [28] .
The obtained essential oil is rich in monoterpenes and sesquiterpenes. The main compounds of volatile oil are citral (geranial, neral) and citronellal, giving the characteristic lemon odor to the oil. Other ingredients arebenzoic acids (gallic acid, protocatechuic acid), flavonoids (apigenin, luteolin), triterpenes (ursolic acid, oleanolic acid) and phenylpropanoyl glycosides [29, 30] . Ref. [21] reported that thirty three components were identified representing 89.30% of the total oil in leaves composition. Six predominant components followed in the essential oils from Melissa officinalis were citronellal (14.40%), isogeraniol (6.40%), geraniol acetate (10.20%), nerolecetate (5.10%), caryophyllene (8.10%) and caryophyllene oxide (11.00%), representing 55.20% of the total oil [24] . However, the age of Melissa officinalis plant effected the concentration of other constituents and the proportions of the following compounds were subject to especially high fluctuations: citronellal (8.7% and 0.4%), geraniol (trace amounts and 0.6%), and geranyl acetate (0.5% and 3.0%), as well as, among others, isogeranial, E-caryophyllene oxide, germacrene D, and carvacrol [31] .
In the essential oil of Melissa officinalis ssp inodora, sesquiterpenes such as alpha-kubeben, beta-cariophilene and alpha-kadinol were found as main components [32] .
Melissa officinalis plant has sedative, carminative, antimicrobial and topical antiviral effects. It is used internally for nervous sleep problems, anxiety, unrest, irritability and functional gastrointestinal disorders [33, 34] . Other study showed that M. officinalis essential oil has anti-bacterial, anti-fungal, anti-parasitic and anti-histaminic activities [35] . Thanks to its anti-microbial effect, it has a preventive effect on the growth of yeasts which cause the food degradation in the food industry [36] .
In a study in German, N. Catariave M. officinalis essential oils have been researched for antibacterial activities against bacteria that affect the respiratory system and cause skin infections. The highest antibacterial activity in all the bacteria used belonged to M. officinalis essential oil. In particular, M. officinalis essential oil was found to be the most effective one against Streptococcus pneumoniae strain with the lowest MIC value [37] .
In a study using disk diffusion method on essential oil obtained by hydrodistillation from the aerial parts of the plant, it was found that essential oil was effective against all gram positive and gram negative bacterial strains tested at different ratios and showed high antimicrobial activity especially on Sigellasonei which is a very resistant bacterium and E. coli [38] .
As seen in Table 3 , the major compound of Lavandula angustifolia Mill. oil is 1,6-octadien-3-ol,3,7-dimethyl (42.07%). In addition to linalyl acetate (18.26%), camphor (5.89%), alpha-terpineol (4.83%), and eucalyptol (1,8-cineole) (3.73%) as major constituents. However, we found very low levels of geranyl acetate, linalool oxide, acetic acid, and 2-ethylhexyl ester (CAS): 2.56%, 2.11%, and 1.33%, respectively.
Results of other studies indicated that the essential oil of lavandula from Iranian contains 1,8-cineole (47.94%), borneol (26.14%), camphor (14.4%), while the essential oil lavandula from Romania contains camphor (32.7%) and eucalyptol (26.9%) [39] . In the other reports, linalool and linalyl acetate were the major components of the essential oil of Hungarian lavandula [40] .
Essential oils of the Lavandula species (lavender) exhibit various biological activities, namely anti-microbial, antimutagenic, anti-inflammatory and analgesic properties [41] . Chemical components of plants are determined by a series of factors, including plant genetic,climate, edaptic, elevation, topography, and also by interaction of various factors [14] .
The principal compound of the essential oil from L. 
Conclusion
Most of the essential oils obtained from plants form On the other hand, since the active substances in plants are in a complex structure with other substances, it is difficult for bacteria to develop resistance against this structure. Therefore, as an alternative to antibiotics, it may be appropriate to increase the number of researches for the use of plants and herbal products as traditional antibiotics. At the same time, the use of plants and herbal products is advantageous in this respect because of the higher number of side effects of synthetically derived materials. However, especially the more detailed results obtained by purely obtaining essential oil components or their main groups and testing them on microorganisms may be even more enlightening.
